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(54) LIQUID CRYSTAL DISPLAY Device 

ABSTRACT 

A first gate and a second gate line parallel to one 
another are formed on a substrate in a horizontal direction 
and data lines are formed in a vertical direction on the first 
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and second gate line and the insulating layer therebetween. 
The connecting line connecting the first and the second gate 
line is formed on the substrate under arbitrary data lines along 
the data lines. Auxiliary lines for disconnection of the data 
lines are formed under adjacent data lines. At this time, the 
auxiliary lines are separated from and formed between the first 
gate line and the second gate line, and both ends thereof are 
pro jected with a certain angle. A semiconductor layer is formed 
on the first gate line. A source electrode and a drain 
electrode connected to the data line are overlapped on the 
semiconductor layer respectively. A transparent pixel 
electrode connected to the drain electrode is formed on the 
protective film covering the data lines, the source electrode 
and the drain electrode, and a transparent connecting pattern 
connecting the auxiliary lines and the data lines or auxiliary 
lines of an adjacent pixel and the auxiliary lines is formed 
on the protective film. 

REPRESENTATIVE FIGURE 
Fig. 1 
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SPECIFICATION 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a wiring diagram of substrate of a thin film transistor 

according to an embodiment of the present invention; 

FIG. 2 is a cross-sectional view taken along line II-II 1 of FIG. 

i; 

FIG. 3 is a cross-sectional view taken along line III-III ' of 
FIG. 1; and 

FIG. 4 is a cross-sectional view taken along line IV- IV of 
FIG. 1; 

FIG. 5 is a plan view illustrating schematically a gate wiring 
and pixel region of a substrate of a thin film transistor 
according to an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
OBJECT OF THE INVENTION 

TECHNICAL FIELD AND RELATED ART OF THE INVENTION 

The present invention relates to a thin film transistor 
liquid crystal display device having double gate line 
structure , specifically to a structure where auxiliary lines 
do not exist in a certain pixel unit. 

A liquid crystal display device having a structure, in 
which gate lines are formed doubly with respect to a pixel and 
the gate connecting line connect the double gate lines, is a 
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type that a part of the double gate lines is overlapped with 
an edge of pixel electrode and the pixel electrode is connected 
to a drain electrode of a the first row pixel to form 
preservative capacity by using the gate lines overlapped with 
the pixel electrode. Therefore, it is not necessary for making 
extra preservative capacity lines and has an advantage of 
preventing disconnection of the data lines. If necessary, 
auxiliary repair lines of gate metal are formed under the data 
lines and connect to the data lines through a contact hole to 
prevent the disconnection of the data lines. 

However, since the gate connecting line is in a pixel, 
there is a disadvantage of the decrease of an aperture ratio. 
Moreover, since the auxiliary repair lines are of the same metal 
as that of the gate connecting line and are formed in same layer, 
a short-circuiting may be occurred between the auxiliary 
repair lines and the gate connecting line, that is, between 
the gate electrode and the drain electrode. 

PROBLEMS TO BE SOLVED BY THE INVENTION 

An object of the present invention is to provide a wiring 
structure which can prevent gate lines and data lines from 
disconnecting . 

The other object of the present invention is to prevent 
an aperture ratio from deceasing. 
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STRUCTURE AND OPERATION OF THE INVENTION 

In a liquid crystal display device according to the 
present invention for accomplishing the above objects, since 
the gate connecting lines are formed under the data lines , the 
aperture ratio does not decrease. 

In a liquid crystal display device according to an 
embodiment of the present invention, a plurality of gate lines 
of dual line is formed on substrate in parallel with each other 
in pairs , and the gate connecting lines connect double gate 
lines. A gate insulating film covers the above-mentioned 
structure and a plurality of data lines intersected with the 
gate lines is formed on the insulating film. At this time, the 
gate connecting line is formed under and in parallel with a 
certain data line among a plurality of data lines. 

A plurality of auxiliary lines may be formed under the 
remainder data lines which are not overlapped with the gate 
connecting lines, and preferably the auxiliary lines are 
separated so as not to contact with the double gate lines and 
connected to the data lines electrically. 

The present invention may further comprises connection 
means for connecting the auxiliary lines of both sides of the 
gate lines to the data lines simultaneously, and the connection 
means may be formed of a transparent conductive film. 

Preferably, the gate connecting lines are formed in a 
ratio smaller than the auxiliary lines. More preferably, the 
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ratio of the data lines overlapping the gate connecting line 
to the data lines overlapping the auxiliary lines is 1:10. 

As such, since gate connecting lines are under the data 
lines , it is possible to prevent the gate lines and the data 
lines from disconnection without decrease of aperture ratio. 

Now, a liquid crystal display device according to an 
embodiment of the present invention will be described in detail 
so as to be practiced easily by a person skilled in the art 
with reference to accompanying drawings . 

Fig. 1 is a wiring diagram of a liquid crystal display 
device according to an embodiment of the present invention, 
Fig. 2 is a cross-sectional view taken along line II-II 1 of 
FIG. 1, FIG. 3 is a cross-sectional view taken along line 
111-111' of FIG. 1, and FIG. 4 is a cross-sectional view taken 
along line IV- IV of FIG. 1. 

As illustrated in Fig. 1 to Fig. 4, a first and a second 
gate lines parallel to one another is formed on a transparent 
insulating substrate 10 in a horizontal direction, and the 
connecting line 103 to connect the first and second gate lines 
101 and 102 are formed in a certain portion. In addition, 
auxiliary lines 104 for disconnection of the data lines are 
formed in a vertical direction. At this time, the auxiliary 
lines 104 are formed between the first and second gate line 
101 and 102 with separated therefrom and both ends are project 
in a certain angle. 
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A gate insulating film 2 00 covers the first and second 
gate lines 101 and 102 , the gate connecting line 103, and repair 
lines 104. A semiconductor layer 300 is formed on the first 
gate lines 101. An ohmic contact layer 301 improving electrical 
contact characteristic is formed on the semiconductor layer 
300 at both sides of the first gate lines 101 , and the source 
electrode S and the drain electrode D are formed thereon, 
respectively. Furthermore, data line 400 is formed over the 
gate connecting line 103 and the auxiliary line 104 in a 
vertical direction on the gate insulting film 200, and the data 
line 400 is connected with the source electrode S. 

The semiconductor layer 300, the data line 400, the 
source and the drain electrode S and D are covered with a 
protective insulating film 500. Contact holes C3 and C4 
exposing a portion of the data lines 400 which is intersected 
with the first gate lines 101 and a part of the drain electrodes 
D, respectively are formed through the protective insulating 
film 500. Moreover, contact holes CI and C2 exposing both ends 
of the auxiliary lines 104 are formed through the protective 
insulating film 500 and the gate insulating film 200, 
respectively . 

A transparent pixel electrode 600 is formed on the 
protective insulating film 500 in a pixel region divided by 
the double gate lines 101, 102 and the data lines 400, and the 
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transparent pixel electrode 600 is connected to the drain 
electrode D of a front end pixel through the contact holes C4 . 

A transparent connecting pattern 620 is formed on a 
portion where the gate lines 101 and 102 intersect data lines 
400. The transparent connection pattern is overlapped with 
the first gate lines 101 and the second gate lines 102 of the 
front end pixel and an end thereof project with a certain angle 
to be overlapped with ends of the auxiliary lines 104. The 
end of the transparent connecting pattern 620 is connected to 
the auxiliary lines 104 through contact holes CI, C2, and is 
connected to the data lines 400 through the contact hole C3 
formed through the protective insulating film 500. That is, 
the auxiliary lines are connected to data lines 400 
electrically through the transparent connecting pattern 620. 

Meanwhile, in case where adjacent pixel regions all have 
the auxiliary line 104, the transparent connecting pattern 620 
connects the first gate line 101 and the auxiliary line 104 
of the second gate line 102 of the first row to data line 400 
s imultaneous ly . 

Like this, since the gate connecting line 103 are formed 
under the data lines 400 in the embodiment of the present 
invention, the aperture ratio does not decrease. Moreover, 
since the gate connecting line 103 and the auxiliary line 104 
are not adjacent each other, the defects due to the 
short-circuiting of the gate and the drain do not occur. 
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In the embodiment of the present invention, the gate 
connecting line and the auxiliary line exist in a certain ratio , 
and it will be explained with reference to Fig. 5. 

Fig. 5 is a plan view illustrating schematically the gate 
wiring and pixel region of a thin film transistor substrate 
and the pixel region according to the embodiment of the present 
invention , in which the thin film transistor or the substrate 
pattern is not shown , and only double gate lines and the gate 
lines and the pixel region are shown. 

As shown in Fig. 5, a plurality of pixels P is arrayed 
on the substrate in matrix form, and two gate lines 101, 102 
are formed for each pixel row. The two gate lines 101 and 102 
are connected to one on left edge of the substrate to receive 
same scanning signal, therefore it has a structure of double 
gate line structure. 

The gate connecting line 103 to connect the double gate 
lines in a vertical direction is formed in the outside of a 
portion of a plurality of pixels arrayed in matrix form. In 
order to uniform the load capacity applied on the data lines 
of whole substrate, the gate connecting line 103 is connected 
along pixel P gradually. 

For example, if the gate connecting line 103 is connected 
to gate lines 101, 102 corresponding to the first pixel of 
pixels P connected to one data line (not shown), the gate 
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connecting lines 103 are not formed for the other successive 
nine pixels. 

The number of pixels corresponding to the gate connecting 
line 103 is formed smaller than that of pixels not corresponding 
to the gate connecting line 103. Since the probability for 
disconnection of gate lines or data lines is usually less than 
10%, the ratio of pixels connected to the gate connecting line 
to the pixels disconnected is preferably 1:10. 

Meanwhile, in pixels P to which the gate connecting line 
103 is not connected, the auxiliary lines 104 are formed between 
two gate lines 101 and 102 for preventing disconnection of data 
1 ines ( not s hown ) . 

Like this, by changing the position of the gate 

* 

connecting line 103 and the auxiliary lines 104 gradually, the 
load capacity of the pattern in the substrate can be uniform. 

EFFECTS OF THE INVENTION 

As described above, since the gate connecting lines are 
formed under data lines, the aperture ratio does not decrease. 
Moreover, since the gate connecting lines and the auxiliary 
lines are formed selectively and gradually for each pixel, 
defects due to short-circuiting of the connecting lines and 
the auxiliary lines can be prevented, and the load capacity 
can be uniform on the whole substrate. 
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CLAIMS 
Claim 1 

A liquid crystal display device comprising: 
a transparent insulating substrate; 

a plurality of first gate lines formed on the insulating 
substrate; 

a plurality of second gate lines formed parallel to the 
first gate lines; 

a plurality of the gate connecting lines for connecting 
the first and second gate lines; 

a first insulating layer covering the first and second 
gate lines and the gate connecting line; 

a liquid crystal display device , formed on the first 
insulating layer and containing a plurality of data lines 
intersecting the first and second gate line, 

wherein the gate connecting lines are formed under and 
in parallel to first data lines which are a portion of a 
plurality of data lines. 

Claim 2 

A liquid crystal display device according to claim 1, 
further comprising a plurality of auxiliary lines formed on 
the substrate so as to overlap second data lines which are 
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remainder of the plurality of data lines except for the first 
data lines, and separated by the first and second gate lines , 
wherein the auxiliary lines are connected to the first 
or second data lines electrically. 

Claim 3 

A liquid crystal display device according to claim 2, 
further comprising connection means for connecting the 
auxiliary lines of both sides of the first and second gate lines 
to the second data lines simultaneously. 

Claim 4 

A liquid crystal display device according to claim 2, 
further comprising connection means for connecting the 
auxiliary lines to the first data lines electrically. 

Claim 5 

A liquid crystal display device according to claim 3 or 
4, further comprising a second insulating layer covering the 
first and the second data lines, 

wherein the connection means is formed on the second 
insulating layer as a transparent conductive film. 
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Claim 6 

A liquid crystal display device according to claim 5, 
wherein the connection means is connected to the auxiliary 
lines and the second data lines via a first contact hole formed 
through the first insulating layer a second contact hole formed 
through the second insulating layer , respectively. 

Claim 7 

A liquid crystal display device according to claim 2, 
wherein the gate connecting lines are formed in the ratio 
smaller than the auxiliary line. 

Claim 8 

A liquid crystal display device according to claim 7, 
wherein the ratio of the first data line overlapped with the 
gate connecting line to the second data line overlapped with 
the auxiliary line is 1:10. 

Claim 9 

A liquid crystal display device according to claim 2, 
wherein the gate connecting line is formed in a manner that 
pixel corresponding to the gate connecting line change 
gradually with respect to a plurality of pixels which is formed 
on the intersection of the data lines and the first and second 
gate lines. 
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